messages. A closer examination of these types of structural factors may provide insight into more effective ways to influence and change targeted behaviors (e.g., PA, diet).
The church plays a significant role in the lives of Blacks and has traditionally been an important source of support (Giger, Appel, Davidhizar, & Davis, 2008; Kim & McKenry, 1998; Taylor & Chatters, 1986) . Historically, the church is a place where Blacks can feel safe, even during the hardest of times (Giger et al., 2008) . Furthermore, the church has been the setting for health-related education and the provision of health care services (Giger et al., 2008) . Thus, the church may be a promising setting for implementing health-related behavior change programs. Pastors, health directors, and other church leaders can create a supportive environment and develop policies that encourage and promote a healthy lifestyle.
More recently, studies have examined how the environment and policies of particular settings (e.g., schools, child care settings) influence PA. For example, studies have shown that the environment and policies of child care centers are associated with PA levels of preschool-aged children (Dowda et al., 2009; Trost, Ward, & Senso, 2010) . The environment and policies of churches, particularly in the Black community, may influence the PA levels of its members in a similar manner.
Despite the significant role of the church in the Black community, very few studies have examined the relationship between the church environment and PA levels of its members. Further exploration of the role of the church environment in promoting PA behavior in Blacks is needed, as the church could potentially be an important partner in reducing disease risk in Blacks. The purpose of this study was to examine the relationship between perceived environmental church support for PA and objectively measured PA, and to examine if these relationships differed by gender.
Method
The Faith, Activity, and Nutrition (FAN) program is a 5-year PA and nutrition intervention implemented in African Methodist Episcopal (AME) churches. FAN uses a community-based participatory research approach to increase MVPA and fruit and vegetable consumption, and to improve blood pressure in AME churches (Wilcox et al., 2010) . The intervention targets are guided by the structural ecologic model (Cohen et al., 2000) . This study uses baseline data only (prior to the initiation of the intervention) that were collected from 2007 to 2009.
Church Recruitment and Measurement Sessions
More details on the methods and design of FAN have been reported elsewhere (Wilcox et al., 2010) . Briefly, letters introducing the FAN program from the Presiding Elders of four geographically defined districts in South Carolina were mailed to pastors within their districts. Pastors typically asked the health director or another church member (FAN coordinator) to act as the liaison between the church and the FAN program staff to schedule and coordinate measurement sessions. The liaisons from interested churches were asked to recruit members of their congregation to take part in a measurement session. At each measurement session, participants completed an informed consent form that was approved by the institutional review board at the University of South Carolina and by the FAN planning committee (University and church members). To be eligible, participants had to be at least 18 years of age, be free of serious medical conditions or disabilities that would make PA difficult, and attend worship services at least once a month.
Upon receiving a signed consent form from each participant, FAN staff administered physical assessments with each participant. In addition, participants were asked to complete a survey that assessed sociodemographic characteristics; PA, dietary, and other health-related practices; and psychosocial variables. A subsample of the participants taking part in the evaluation were randomly chosen to wear an ActiGraph accelerometer (ActiGraph, LLC, Fort Walton Beach, FL) during all waking hours for 5 to 7 days following the measurement session.
Measures
Sociodemographic and health-related variables. Participants were asked to self-report their age, gender, race, marital status, and highest grade or years of education completed. Participants also rated their general health status on a scale from 1 (excellent) to 5 (poor).
Physical activity. The ActiGraph accelerometer (GT1M model, ActiGraph, LLC, Fort Walton Beach, FL) was used to objectively measure PA. Participants were instructed to wear the ActiGraph on their right hip during all waking hours (except in water) for 5 to 7 consecutive days. A 60-second epoch was used. As recommended by Trost, McIver, and Pate (2005) ActiGraph data were only included in analyses if participants wore the monitor for a minimum of 3 days and for at least 10 hours per day. ActiGraph data recording zeros consecutively for 60 minutes or more were removed from the analyses; we assumed that the monitor was not being worn during this time (Mâsse et al., 2005; Matthews et al., 2008) . Freedson, Melanson, and Sirard's (1998) cutpoints were used to convert the count data into mean minutes of PA per day. Counts of 1,952 to 5,724 per minute were considered MVPA and counts ≥5,725 per minute were considered vigorous intensity PA. As defined by Matthews et al. (2008) , sedentary behavior was considered counts <100 per minute. Therefore, counts of 100 to 1,951 per minute were considered LPA. Mean minutes of MVPA, LPA, and sedentary behavior were used in this study. The percentage of participants meeting PA recommendations (i.e., ≥150 minutes of MVPA in ≥10-minute bouts; U.S. Department of Health and Human Services, 2008) was also calculated. Freedson et al. (1998) assessed the validity of the CSA (ActiGraph) Model 7164 in a sample of adults, across three speeds on the treadmill (slow walk, fast walk, jog). They found that activity counts were highly correlated with energy expenditure (r = .93) across all speeds.
Perceived environmental church support for physical activity. Because an existing church support scale was not available in the literature, we developed seven items, using a 4-point response scale ranging from 1 (rarely or never) to 4 (most or all of the time), that assessed support for PA over the past 12 months. Items that had face validity were developed to capture important types and sources of support in church settings based on experiences from a previous faith-based project (Wilcox, Laken, Anderson, et al., 2007; , input from church leaders and lay members, and the guiding theory for our intervention (Cohen et al., 2000) .
Exploratory factor analysis in our sample revealed acceptable factor loadings for scales that were named instrumental (two items), spoken informational (two items), written informational (three items) and total (seven items) church support. See Table 1 for a list of all items used to assess perceived environmental church support and the factor loadings for each scale. Instrumental support assessed opportunities for PA at church or church-related events. Spoken informational support assessed the provision of verbal messages targeting PA by church leaders. Written informational support assessed written media messages targeting PA. Total church support was an overall assessment of church support and was the average of all items. Internal consistency was high for the instrumental support (α = .77), spoken informational support (α = .69), written informational support (α = .88), and total church support (α = .83) scales. A mean score for each type of support was calculated by adding scores from each item included in the scale and dividing by the number of items included.
Body mass index. Height to the nearest quarter inch and weight to the nearest 1/10 kilogram were obtained by trained staff. Body mass index (BMI) was calculated as kg/m 2 using standard procedures.
Statistical Analyses
A square-root transformation corrected skewness in the measure of MVPA. Basic descriptive statistics (frequencies for categorical variables, means, and standard deviations for numeric variables) were performed for key survey variables. Independent sample t tests were used to examine differences in support measures and PA between men and women.
To account for the dependency among participants from the same church, associations between church support and PA were tested using multiple regression models using SAS PROC MIXED, with PA as the dependent variable. A separate model was conducted for each measure of church support and each type of PA, and all models controlled for gender, age, years of education, health rating, BMI, and monitor wear time. The Support × Gender interaction was included to examine whether the association between church support and PA differed by gender; specific comparisons involving levels of support and gender were used to facilitate interpretation of interactions. Analyses were conducted in 2010. 
Results
At baseline, 496 participants were randomly chosen to wear the Actigraph, and 436 agreed to wear the monitor. Of these, 30 participants did not return the monitor and 70 did not meet wear time requirements, leaving 336 participants with usable data. Of these, 27 participants did not have complete study data (e.g., covariates, support measures). As shown in Table 2 , 309 participants from 61 churches were included in this study. The mean age was 54.0 ± 12.3 years and the mean BMI was 32.7 ± 7.2 kg/m 2 . A majority of participants were female (78%), had at least some college education (65%), and were overweight or obese according to his or her BMI (91%). On average, participants wore the monitor for 14.2 ± 1.6 hours/day and engaged in 14.4 ± 13.7 minutes/day of MVPA, 289.8 ± 82.4 minutes/day of LPA, and were sedentary 548.9 ± 102.2 minutes/day; only 3.9% of participants met PA recommendations. Men had a significantly higher BMI (p = .002) and engaged in significantly more minutes/ day of MVPA than women (p = .01). Table 2 shows the mean perceived environmental church support scores (total, instrumental, spoken informational, written informational) for the total sample and for men and women separately. Men reported significantly greater levels of total church support (p = .001), instrumental church support (p = .01), spoken informational support (p = .04), and written informational church support (p = .01) than women. Table 3 shows the estimates, standard errors, and p values for each regression model examining the relationship between PA behaviors and perceived environmental church support. There was a significant Church Support × Gender interaction for LPA (p = .03) and sedentary behavior (p = .02). Follow-up analyses for LPA indicated a significant, positive relationship for men (p = .04) but no relationship for women (p = .47). Follow-up analyses for sedentary behavior indicated a significant, negative relationship for men (p = .002) but no relationship for women (p = .49). There was no relationship between total church support and MVPA.
Relationship Between Environmental Church Support and Physical Activity
There was a significant Spoken Informational Support × Gender interaction for LPA (p = .02) and sedentary behavior (p = .02). Follow-up analyses for LPA indicated a significant, positive relationship for men (p = .01) but no relationship for women (p = .81). Follow-up analyses for sedentary behavior indicated a significant, negative relationship for men (p = .01) but no relationship for women (p = .83). There was no relationship between total church support and MVPA.
There was a significant Written Informational Support × Gender interaction for LPA (p = .01) and sedentary behavior (p = .002). Follow-up analyses for LPA indicated a significant, positive relationship for men (p = .001) but no relationship for women (p = .68). Follow-up analyses for sedentary behavior indicated a significant, negative relationship for men (p = .0002) but no relationship for women (p = .71). The Written Informational Support × Gender interaction approached significance for MVPA (p = .06). Although not significant, it is suggestive that the relationship between LPA and written information support may vary by gender. Follow-up analyses were conducted to more closely examine the relationship and indicated a significant, positive relationship for men (p = .02) but no relationship for women (p = .71).
No relationship between instrumental church support and MVPA, LPA, or sedentary behavior was found.
Discussion
The importance of the church to Blacks, combined with the significant amount of time dedicated to the church by many members, makes the church a fitting target for interventions focusing on changing health behaviors. A considerable proportion of South Carolinian Blacks are affiliated with the AME church, making it a powerful means of reaching a large proportion of an at-risk population within the state. Interventions aimed at changing the physical and social environments, as well as policy, are an appealing approach for increasing PA, as all individuals exposed to the intervention can benefit, and interventions can be delivered in a culturally relevant manner (e.g., using scripture, gospel music). This study examined the relationship between perceived environmental church support and objectively measured PA in a sample of Black adults. Results from this study demonstrate the potential importance of a supportive church environment for more favorable PA behaviors among Black men.
We were surprised to find that the relationship between various types of church support existed for men but not women. Creating a church environment conducive to PA targets the entire congregation, exposing individuals who may not seek out support or individuals who tend not to ask for support. Church support for PA may be more important for men because they may have a more difficult time asking for support when needed (Krause, Ellison, & Marcum, 2002) . The church, and the leaders within the church, may offer support in a manner that is more comfortable or acceptable to them (Krause et al., 2002) . Support for PA can be integrated into the organization of the church and its associated activities (e.g., sermons, Bible study, worship bulletins), making it unnecessary to explicitly ask for individualized support. It is also possible that women get support for PA outside the church (e.g., from friends, family, coworkers) and, thus, do not need or rely on support for PA from the church. Perhaps these other sources of support are more important for women. Additional studies are needed to further explore possible gender differences in the church support-PA relationship.
Black men attending churches with supportive PA environments engaged in greater amounts of LPA and less sedentary behavior, supporting the idea that targeting the church environment may be a way to change certain PA behaviors in this population. The paucity of findings for MVPA, with the exception of written informational support which (Healy et al., 2007) and sedentary behavior (Katzmarzyk, 2010) , independent of MVPA levels, are also associated with health outcomes. Promoting LPA and less sedentary behavior, which can be beneficial to health, may be a more realistic starting point in a very sedentary population such as this one.
Pastors are the guiding force in Black churches (Demark-Wahnefried et al., 2000) , and because they are viewed as respected gatekeepers, they are well suited for organizing and invigorating health behavior change (e.g., PA; Clay, Newlin, & Leeks, 2005) . Pastors believe that they have influence over their congregation when it comes to issues related to health and wellness, and most want to be a role model to their congregants. Studies have shown that faith leaders' own PA behaviors and their beliefs about PA are related to environmental church factors such as offering health/wellness activities and using health messages at church (Bopp & Fallon, 2011; Williams, Glanz, Kegler, & Davis, 2012) . Encouraging pastors, health directors, and other church leaders to engage in healthy behaviors themselves, and to create an environment that supports PA may be an effective way of increasing PA levels among its members. Our findings suggest that pastors may have an even greater influence over men when it comes to PA behaviors.
Written and spoken informational support were associated with higher levels of LPA and lower levels of sedentary behavior for men but not women, whereas written informational support approached significance for MVPA for men but not women. Church leaders (Williams et al., 2012) and church members (Kegler et al., 2010) believe that it is appropriate for church leaders to discuss PA with their congregation; despite this, church members report that pastors rarely discuss it in sermons and messages. Making PA-related information available (e.g., amount of PA recommended benefits of PA, intensity, examples of exercises to do, risks associated with sedentary behavior) may encourage church members to participate in PA. Churches can provide informational support for PA in a number of ways. They can post information on the church bulletin board, encourage church leaders to preach about the importance of PA from the pulpit, place inserts about PA in the church bulletin, or have additional handouts about PA available for church members. These types of informational support activities can reach a large number of people, and furthermore, people who may be less open or receptive to participating in PA interventions may be inadvertently exposed to PA messages if they are incorporated into existing church practices.
To our surprise, instrumental church support was not associated with physical activity behaviors for men or women.
Time is a major barrier to PA among all adults, including Blacks (Bopp et al., 2006; Eyler et al., 2002; Nies, Vollman, & Cook, 1999; Walcott-McQuigg & Prohaska, 2001; Wilcox, Richter, Henderson, Greaney, & Ainsworth, 2002) . Both men and women participating in our study are busy with work, family, and other obligations. Therefore, it seemed logical that offering opportunities to be active at church would be associated with higher levels of PA. However, time at church services and events (and thus opportunities for PA) likely account for a relatively small portion of "leisure" or nonwork time by our participants. Furthermore, unique barriers may discourage participants from wanting to be physically active during church services or events (e.g., sweating in church clothes, messing up hair). Finally, there was not much variability in the instrumental church support measure, which may make it difficult to detect a relationship. A majority of participants reported that opportunities for PA at church services or church events were rarely offered. Therefore, the potential importance of instrumental support should not necessarily be discounted. Opportunities for PA at church or church events is a target of our intervention so we will be able to examine whether we are able to increase opportunities, and whether that translates into PA changes.
Very few studies have examined the influence of the church environment on PA levels. Kanu, Baker, and Brownson (2008) found no association between churchbased informational (e.g., "Does your church ever include health messages about PA in the church bulletin distributed during weekly services?") or instrumental (e.g., "Which if any, of these programs does your church sponsor?") support and meeting PA recommendations. However, they did find that certain forms of church-based instrumental support were associated with performing "some" verses "no" PA. The lower percentage of Blacks in their sample (39%) versus ours could explain differences in findings. found that Black church members who reported pastor support of PA participated in significantly higher amounts of moderate PA. Bopp, Wilcox, Laken, and McClorin (2009) found that Black church members who reported PA programs in their church were more likely to meet PA recommendations than those who reported no programs. However, there was no relationship between the pastor participating in the programs or the health director talking about PA and meeting PA recommendations (Bopp et al., 2009) . Unfortunately, none of these studies examined gender differences.
This study was unique in several ways, including its objective measure of PA. Second, very few studies have examined the importance of the church environment in being conducive to and encouraging PA, and no studies have examined gender differences, which may be important. We were able to examine the relationship between PA and specific types of perceived environmental church support, for men and women separately. Given the importance of the church in the Black population, the church may be an important avenue for PA support and needs to be assessed regularly.
We also recognize this study's limitations. First, this study was cross-sectional in nature, thus we cannot imply that greater amounts of church support caused higher levels of PA. Second, this study included a volunteer sample; it is possible that those who volunteered to participate were more active than those opting not to participate. The PA levels of our sample may actually be higher relative to the PA levels of the population from which our sample was taken, further substantiating the need for public health efforts aimed at increasing PA in this population. Third, men were underrepresented in our sample. This is common in many intervention studies, and may be particularly common in faith-based studies, as women are more likely than men to attend church. Despite the underrepresentation from men, significant relationships still existed, perhaps pointing to the strength of these relationships. Fourth, because of study timelines and other logistics, it was not feasible to validate the church support measure used in this study. Although results from the factor analysis and test for internal consistency support the construct validity and reliability of the measure used in this study, future studies are needed to validate this or other environmental church support measures. Fifth, our sample was older, more educated, and more overweight/obese compared with the Black population in South Carolina (South Carolina Department of Health and Environmental Control, 2009) which may limit the generalizability of our findings. Finally, as with any measure of PA, there are some inherent limitations of using accelerometers including participant noncompliance, the inability to capture particular types of PA (e.g., swimming, resistance training), and the inability to capture contextual information. These limitations should be considered when interpreting the findings from this study.
Implications for Practice
A unique strength of the Black community is the importance of the church and faith. More than half of Blacks (53%) report attending religious services one or more times a week (Pew Research Center, 2008) ; the large potential reach, including the reach of those who may not be interested in health-related activities but may be exposed inadvertently, makes churches an appealing setting for delivering health promotion programs to the Black community. Churches can implement programs and activities that are culturally relevant, spiritually tailored, and appropriate according to the wants and needs of their particular congregation. Our findings suggest that future studies should encourage churches to provide an environment that is supportive of and conducive to being active. Simple, low-cost, and low-burden activities, such as providing information about PA, asking the pastor to talk about PA from the pulpit, or incorporating PA into church services/activities may be an effective means of promoting PA, and thus the health, of its members, particularly men. Being mindful of the many demands pastors and other church leaders face, these types of activities can be incorporated into existing church events or activities.
Conclusions
The findings from this study offer preliminary evidence pointing to the potential importance of the social and physical church environments in promoting PA in its members, particularly men. A novel approach to increasing PA may be modifying the church environment in a way so that it provides opportunities, information, encouragement, and policies for PA for its members. However, additional studies examining the relationship between the church environment and PA, including studies examining gender differences, are warranted in an effort to better understand which types of church support may be most useful. Collectively, findings from such studies can be used to inform future faith-based interventions guided by ecological models.
